In this paper, we draw on established theoretical work to analyze empirically which segments of the population in the target states bear the most cost when economic sanctions are imposed. Using a crosscountry analysis of 68 target states from 1960 to 2008, we find robust empirical evidence that the imposition of sanctions has a deleterious effect on income inequality. Focusing on various sanction instruments, financial and trade sanctions were found to have different impacts on income inequality. Lastly, the adverse effect of the sanctions is more severe when sanctions span longer durations.
Introduction
Economic sanctions remain a ubiquitous foreign policy tool used by many countries to demand a change in the action of a target state. A current example of the use of economic sanctions is the imposition of various instruments of sanctions by the United States (US) and the European Union (EU) on Russia over the annexation of Crimea region of Ukraine. According to the sanctions literature, the cost of sanctions against a target country is supposed to result in maximum economic damage in order to coerce the target state to alter its policies in favor of the sender states (Kaempfer and Lowenberg 1988; Hufbauer et al. 2007; Dizaji and van Bergeijk 2013) . Many empirical studies such as van Bergeijk (1989) , Pape (1997) , Hufbauer et al. (2007) and Bapat and Morgan (2009) have focused on the effectiveness of economic sanctions in terms of their successes and failures while Kirshner (1997) and Marinov (2005) conclude that the use of economic sanctions to pressure target states is of limited relevance.
Others such as Peksen and Son (2015) , Neumeier (2015a, 2015b ), Dizaji and van Bergeijk (2013) , Yang et al. (2009) , Kaempfer and Lowenberg (2007a) and Caruso (2003) have analyzed how these episodes of sanctions have instead adverse economic outcomes on national currency, poverty, GDP, trade, government consumption and employment. Our study contributes to this strand of the literature by empirically examining for the first time the impact of economic sanctions on the re-distribution of income within the segments of the target states. This is an important research question, given that widening income inequality has dire consequences on longterm sustainable economic growth as it goes against the principle of inclusive growth, in relation to the lower income groups, which may well lead to civil unrest and political upheaval (Solt, 2015) . Income inequality remains a global problem and evidence shows that global wealth is increasingly being concentrated in the hands of a few rich elites (OECD, 2015) . In fact, Alvaredo and Gasparini (2015) explain that income inequality in developing countries is more unequal now than it was three decades ago. Relating economic sanctions to income inequality is theoretically possible as sanctions are similar to a prohibitive tariff that has major re-distributional inclinations within the framework of the StolperSamuelson theorem (Cooper, 1989) . The theoretical underpinnings of several studies in this related literature are detailed in the next section.
Although economic sanctions may not involve the destruction of human capital and infrastructure as in the case of military wars, they may have similar consequences on the welfare of the people in the target economy (Allen and Lektzian, 2013) . For instance, Kaempfer and Lowenberg (2007b) explain that sanctions are unfair as they not only burden firms that would otherwise freely engage in international commerce, but they also often impose suffering on innocent civilians. Hufbauer et al. (2007) , on the other hand, estimated the impact of economic sanctions in the form of a reduction in foreign aid on the target states to be a possible welfare loss of 100% of the value of the aid. Thus some groups of people are directly worse off than the leaders of the target nations.
There has however been a small batch of studies whose focus has been on the impact of sanctions on specific segments of the target state population. For instance, Wood (2008) provides empirical evidence that the imposition of sanctions increases state-sponsored repression and suggests that these sanctions contribute to worsening the humanitarian conditions of the civilian population. Drury (2009, 2010) find that the imposition of economic sanctions curtails the political and civil rights of citizens, thereby resulting in deteriorating democratic freedom while Drury and Peksen (2014) highlight the economic vulnerability of women as a result of economic sanctions. Ali and Shah (2000) find that the United Nations (UN) sanctions on Iraq resulted in more than doubling the effect on infant and under-five mortality rates. Garfield and Santana (1997) on the other hand, find that the US sanctions against Cuba contributed to a fall in nutritional value, rising infectious diseases, and violent deaths for the adult and aged population. As a result of these various impacts, different segments of the population may suffer varying degrees of income loss under economic sanctions.
Basically, sanctions involve several actions such as tariffs, export controls, import restrictions, travel bans, freezing assets, reduction or removal of foreign aid and severing of diplomatic relationships. If a combination of these economic embargoes does not induce a change in the behavior of the political leadership of the target state, then could it be that these political leaders are somehow immune to the negative effects of the economic embargoes? Marinov (2005) argues there are two unequaled costs that the target state must incur -the political costs incurred by the political leaders and the economic costs incurred by the population. However, the distribution of costs associated with sanctions affects the political elites and the ordinary voters or citizens differently. Thus, economic sanctions may have a heterogeneous effect on the income distribution depending on political affiliations and connections of the people. By virtue of political or international connections, the income-reducing effects of the sanction damage can be minimized (Kaempfer and Lowenberg 2007a) . Hence, sanctions can affect income distribution in a disproportionate manner from the perspective of the target states. In fact, Neuenkirch and Neumeier (2015b) find that US economic sanctions affect the poor people in the target countries that use the measure of poverty gap, and this can be expected to affect income distribution.
In this paper, we contribute to the existing literature in three ways. First, we draw on established theoretical work to analyze empirically which segments of the population bear the most costs when sanctions are imposed and whether this leads to a more skewed income distribution. Second, we quantify the effects of two main types of sanctions (trade and financial). For trade sanctions, we distinguish between export and import sanctions and various combinations of these sanction types when imposed. Sanctioning states employ different instruments of sanctions against the target states and Hufbauer et al. (2007) explain that the economic and political effects of the impact of sanction types differ in several ways. Third, we take into account the duration of the economic sanctions to distinguish their impact (if any) on income inequality.
The rest of the paper proceeds as follows. Section 2 summarizes the theoretical perspective on economic sanctions and income inequality and sets out the hypotheses to be tested. Section 3 details the data and empirical methodology used. Section 4 discusses the results and finally, section 5 concludes.
Theoretical Perspectives and Hypotheses Formulation
The potential effect of economic sanctions on income inequality has been discussed in the literature using the Stolper-Samuelson theorem in the trade framework by Cooper (1989) , the Harris-Todaro model by Wang (1991) , the public choice approach by Kaempfer and Lowenberg (1988) , and the micro-foundations approach by Kirshner (1997) . Thus, we draw on these studies and other related studies to provide the theoretical underpinning for the empirical analysis in this paper. Cooper (1989) was the first to directly link the impact of sanctions on income inequality within a theoretical trade model, although earlier studies such as Metzler (1949) and Bhagwati (1964) have explained how international trade in general affects division of income within each country by relating it to the rents earned by various factors of production. The explanation of the earlier studies was drawn upon by Cooper (1989) on the basis that sanctions are similar to prohibitive tariffs. Cooper (1989) argues that in contrast to popular belief, economic theory predicts that the position of capital is likely to be strengthened and not weakened by the imposition of sanctions against target states. According to the Stolper-Samuelson theorem, when sanctions are imposed on imports, it favors the factor used intensively in the import-competing sector as the domestic demand for domestic production of importables increases. Using the Edgeworth box representing capital and labor inputs versus imports and exports, together with the related production possibility curve of imports and exports, Cooper (1989) illustrates this particular case which leads to an increase in the return to capital thereby favoring capitalists; and if politicians are manipulated by capitalists, the effect of sanctions will be to slow down the pace of political change, while making the income distribution more unequal.
More specifically, while an import embargo (restricting imports to target state) allows domestic producers of import-competing goods in target countries to gain compared to producers of exports, the consumers of imports in the target state are, however, adversely affected. But Black and Cooper (1988) highlight the fact that the losses suffered by producers of exports may be partly offset by benefits derived in their role as consumers of exports. At the same time, labor may spend a larger part of its income on exports and capital owners may operate in both export-and import-competing industries in the target countries, thereby making the final effect on the income of the various groups of people unclear (ibid). Wang (1991) , on the other hand, uses the Harris-Todaro model comprising a two-sector model with the production functions and factor-price frontiers of the agricultural and manufacturing sectors to show that export and import embargoes have asymmetrical effects on national income (through the impact of demand affecting wages and employment) and income distribution. All these analyses point to the fact that the impact of sanctions could differ depending on a targeted state's level of trade openness and also on the intensity of labor or capital in the economy. For instance, Black and Cooper (1988) analyze that if domestic exporters use more labor-intensive relative to capital-intensive production process, then labor is expected to suffer more from sanctions compared to the owners of capital.
The public choice approach of Kaempfer and Lowenberg (1988) examines economic sanctions from a different angle, whereby sanctions may be imposed to serve the interest of certain pressure groups within the sender state. These interest groups have different motives as they may enjoy some pecuniary benefits from the imposition of the sanctions, which are essentially specific instruments of protection that regulate goods or factor flows. For example, an embargo on exports of a target country would benefit producers of import-competing goods in the sanctioning country but harm producers of the sanctioning state that use imports from the target state as intermediate inputs. This predicates that sanctions may affect domestic constituents in the target (and sender states) differently in terms of varying degrees of income loss or gain. This may skew the income distribution favorably or unfavorably towards one segment of the target population.
Lastly, the micro-foundations approach argues that sanctions work because they weaken the government directly as well as motivate the most influential groups (such as the military, the middle class, agricultural laborers, big business etc.) to pressurize the government into protecting their own interests (Kirshner, 1997) . The governments of target states will need to respond domestically because this pressure may destabilize their rule by creating political costs. In so doing, Escribe-Folch (2012) explains that if the rulers' budget is not strictly constrained, they tend to increase spending towards the core of their political support groups. Thus, sanctions can have dramatic differential effects on various groups within the society (Kirshner, 1997) . Hence, our main hypothesis is:
Hypothesis 1. The imposition of economic sanctions exacerbates income inequality in the sanctioned or target states.
The sanctions literature has also discussed the dynamics of adjustment of the effect of longer lasting sanctions when political leaders do not comply in the early phase. The theoretical analysis by Dizaji and van Bergeijk (2013) show that sanctions might be more harmful in the early rather than later phases, as the targets find ways to adjust their economies and thus mitigate the impact of the sanctions over time. However, their assertion is at odds with the notion that sanction damage increases with time as argued by Kaempfer and Lowenberg (2007b) . Thus our next hypothesis tests whether there is a linear and monotonic, or non-linear relationship between the duration of sanctions and income inequality.
Hypothesis 2. The detrimental effect of economic sanctions on income inequality diminishes over time or is more severe in the early phase of the sanctions.
Senders of sanctions employ different instruments of sanctions and Hufbauer et al. (2007) explain that different types of sanctions would have different effects in several ways. For instance, they state that financial sanctions are more likely to hit the personal pocket of the political elites. However, this could also hit hard at the poor, especially if financial sanctions disrupt financial flows such as remittances (see Adams and Page, 2005) . Trade sanctions may produce limited damage compared to financial sanctions since the disruption of financial flows may also disrupt international trade even without an explicit trade sanction (Hufbauer et al., 2007) . In addition, trade controls may be applied to selective products because the Geneva Convention prohibits the ban of essential goods such as food and medicine. Unlike financial sanctions, trade sanctions may be difficult to enforce and thus enable target states to circumvent the ban (ibid). Thus, the normative assumption here is that financial sanctions would have a more adverse impact on economic outcomes such as poverty or income inequality relative to trade sanctions (Wood, 2008) . Financial sanctions include the interruption of commercial finance, transfer of remittances, access to SWIFT, foreign aid, and other official financial flows while export (import) sanctions refer to the interruption of exports (imports) from (by) the sender to (from) the target. On the basis of these different sanction types, we test the hypothesis of whether any differential effects on income inequality exist when different instruments are employed. Thus, our last hypothesis is:
Hypothesis 3. The impact of financial sanctions on income inequality is more severe than trade sanctions.
The above-mentioned theoretical economic models have all been discussed with various restrictions and assumptions such as only two commodities; two factors of production; under perfect competition, constant cost or technology scenario etc. While these models enable some analyses and predictions, they do not represent the realistic conditions of the world, which are far more complex with changing dynamics over time. Thus, the empirical examination of the hypotheses in this paper lends itself towards a better understanding than pure economic models on these issues. Figure 1 illustrates the sanctioned states and differentiates them in relation to the duration of sanctions. 
Data and Empirical Strategy
To our knowledge, only two studies have considered the impact of sanctions on incomes of different groups. The first is Porter (1979) who uses the static input-output relationships of eight sectors in a linear programming model on South Africa to estimate the impact of trade and investment sanctions on the incomes of whites and nonwhites, GDP, and employment in various sectors. Not only is the white and nonwhite grouping somewhat narrow and not relevant to the economies of today, but there are also several major concerns 1 about the model noted by Porter (1979) himself. The second study is that of Khan (1988) , also on South Africa, who uses multipliers from the Social Accounting Matrix (SAM). His analysis showed that inequality among whites widened more than among blacks. First, the SAM approach can only be used for a single country and results cannot be generalized for other economies. Second, the SAM is a static analytical tool and being a snapshot of the economy, it needs to be continuously updated to be relevant.
The approach considered in this paper is a departure from Porter (1979) and Khan (1988) but is more in line with the models used by several studies on economic sanctions. But first, we discuss the latest edition of the widely-used Economic Sanctions Reconsidered data set by Hufbauer et al. (2007) of the Peterson Institute for International Economics. The available data restricts the time period from 1960 to 2008, based on the chosen variables for the empirical model. This data set spans 116 cases of economic sanctions with varied durations imposed by seven principal senders on 68 target states. 2 We define the main variable of interest, sanctions, as an indicator variable, which takes a value one for the years when any of the principal senders imposed sanctions on the target states, and zero otherwise. As the sanction variable is a dummy, the categories of sanctions are mutually exclusive and in cases where sanctions have been imposed by more than one principal sender at the same time, we combine and classify such cases as multiple senders. Thus, the sanction cases are fully separable and not partially overlapping.
To examine whether the duration of sanctions matters, we define the duration of the economic sanctions by the number of years. To test for an inverted U-shaped impact of sanctions on income inequality in hypothesis 2, we include the square term of the duration of sanctions variable. A natural extension in the sanctions literature is to differentiate between the different degrees of sanctions (see Hufbauer et al. (2007) . This is done by including the cost of sanctions as a percentage of GDP and in so doing, we also control for the severity of the sanctions, whether it be mild, moderate, or severe as identified by Wood (2008) .
The dependent variable of income inequality is measured using the Gini coefficient from two different data sets for robustness. Although the Gini index is a widely-used measure of income distribution, there are challenges in its computation based on the available data. For instance, should an income-or a consumption-based definition be used for a more accurate measure of welfare? What is the extent of coverage of these measures and which consumption or income types are to be used? To circumvent some of these concerns and as a robustness measure, we use measures of Gini coefficients obtained from the Standardized World Income Inequality Data (SWIID) version 5.1 of Solt (2014) , and the United Nation University's World Institute for Development Economics Research (UNU-WIDER 2014). However, SWIID is the preferred source of income inequality measure as a large set of conversion factors for the Gini coefficients based on different income or consumption concepts was used to obtain comparable estimates of Gini coefficients based on gross income and net income. The WIDER data is used to cross-check the results. This database is less preferred as the reported Gini coefficient was based on consumption/expenditure or income/earnings and thus makes it less comparable, unlike the SWIID. 3 We use the Gini coefficients based on net income from the SWIID, which has a high correlation of 0.8 with the WIDER data. Nevertheless, an advantage of the WIDER data is that it provides information on the income shares of populations belonging to various income quintiles. If economic sanctions do affect income inequality, it would be interesting to identify which segments of the population benefit, lose, or are not affected. Thus, we consider five income quintiles as the dependent variables.
In order to examine the effect of sanctions on income inequality, we control for political factors identified in the literature that might affect income inequality. One such factor is democracy, where at a simple theoretical level, democracy is supposed to maximize voters' joint interests and ensure that the political elite and leaders are accountable to the people. We rely on the dichotomous Democracy and Dictatorship database developed by Cheibub et al. (2010) who employed a minimalist approach to classify political regimes either as a democracy or a dictatorship. Studies on the effect of democracy on income distribution are however mixed (see Timmons, 2010; Chong et al., 2009) . As a number of target states had experienced some form of conflict, we use data from Marshall and Marshall (2014) on the counts of coup d'état as a related measure for internal conflict. In addition, we control for interstate conflict using a dummy variable, sourced from the Correlates of Wars data. Lastly, we include a measure of political repression and human rights practices by Fariss (2014) , who developed a latent score that measures the level of repression and respect for physical integrity rights.
A set of economic factors are also controlled for. These include GDP per capita and its squared term which underlies the Kuznets hypothesis that GDP and income inequality have an inverted U-shaped relationship. We use national accounts data from the Penn World Tables version 8.0 (Feenstra et al. 2013 ) to obtain data on GDP per capita as well as government consumption as a (Contd.) sanctioning entities as the main focus of the paper is on whether the imposition of sanctions affects income inequality irrespective of who the sanctioning entities are.
share of GDP. From this same source, we obtain data on trade openness measured by the sum of exports and imports as a share of GDP, the price of capital goods relative to overall price level as a proxy for investment price, and average years of education to proxy the human capital. Table 1 provides the summary statistics of the variables in the model. In terms of the empirical strategy, the baseline equation (1) is estimated using the fixed effect estimator combined with Newey-West heteroskedasticity-and autocorrelation-consistent standard errors. The inclusion of country fixed effects ( ) accounts for unobserved time-invariant heterogeneity in countries, such as social and cultural values, which if excluded can lead to the breakdown of the exogeneity condition necessary for obtaining consistent and unbiased estimates. A full set of time period dummies ( ) is included to account for any global trends and economic events. We also include the GDP per capita (GDPpc) and its square term to test Kuznets relationship while captures the vector of controlling variables outlined above and is the error term.
In terms of econometric issues, first, there are no serious concerns about omitted variable bias after the inclusion of the fixed effects and an exhaustive set of time-varying political and economic control variables. Second, in relation to reverse causality from income inequality to economic sanctions, there is no theoretical explanation for such a relationship to exist. 4 It may however be argued that more unequal societies are likely to have more incidences of human rights violations (which is assumed to be one of the main reasons for the imposition of sanctions). But the empirical data does not support this assumption as we find a low positive correlation between income inequality and the human rights violations score. Nevertheless, we conduct three robustness checks for possible endogeneity. First, by lagging all the variables on the right-hand side of equation (1) and second, by employing a restricted window for the control sample and lastly, by using the generalized method of moments (GMM) to deal with any possible endogeneity similar to the approach used by Acemoglu et al. (2013) . This method uses the lagged values of the possible endogenous variables as instruments and also corrects for mean-reverting dynamics or path dependence that often characterizes income inequality regressions (ibid). Table 2 reports the main empirical results testing the first hypothesis that economic sanctions may exacerbate income distribution within the target states. We find a strong positive significant effect of economic sanctions on income inequality, where on average income inequality is greater by 1.5 to 1.7 points in countries and years in which economic sanctions were imposed. The result that imposing economic sanctions worsens and widens the income distribution gap within a targeted country is robust to two different sources of data on Gini coefficient.
Results and Discussion
Taking into account that sanction episodes vary in terms of duration, we found that income distribution increases by a point of 0.26 if the duration of the sanction increases by one year. However, we fail to find a diminishing impact of sanctions on income inequality as the coefficient for the square terms although negative, is not statistically significant. Alternatively, when we differentiate the duration by the use of dummy variables, we find that sanctions have a more adverse effect on income inequality in target states in which the duration of sanctions spans a longer period. This confirms Kaempfer and Lowenberg's (2007b) theoretical analysis that the adverse impact of economic sanctions on target states would increase over time. Table 2 about here Turning to the control variables, the results show an inverted U-shape relationship between inequality and GDP per capita, indicating the presence of the Kuznets relationship. This is confirmed by the significance of a joint F-test (on the coefficient of GDP per capita and its squared term) in the last row of all the reported tables. Among the control variables, human capital measured by years of education has the most dramatic impact in reducing income inequality obtained from SWIID but not from WIDER. The negative and strongly significant effect of education on the Gini coefficient from SWIID is in line with the conventional income inequality literature. In that, all things being equal, a higher level of education would be expected to reduce income inequality as a greater proportion of the population who acquire better and more skills become more productive and earn higher wages.
With the relative price of investment, this has a positive effect on income inequality. Although this may not be consistent with the Stolper-Samuelson theorem, it could be a probable occurrence due to wage repression in an economy. It is possible that the use of low-skilled labor to replace capital may not guarantee better wages for labor when there is a high level of unemployment, or when there are instances of labor exploitation in the target states. In fact, Wood (2008) confirms the existence of such labor exploitation when he found that the imposition of sanctions increased state-led repression and human right abuses in sanctioned states. Specifically, Acemoglu et al. (2013) highlight how the ruling elites in sanctioned South Africa enacted government policies to repress the wages of the poor and black Africans.
The coefficient of democracy is negative and significant using SWIID, which is consistent with the theoretical expectation of increased re-distributional tendencies and reduced income inequality. In that, a poor voter is expected to vote in favor of government policies on redistribution. Similarly, we only find a significant effect of human rights condition on the SWIID income inequality measure. For the remaining control variables of conflict, trade openness, and government consumption, there exists no significant relationship between them and income inequality measures.
In Table 3 , we show the heterogeneous effect of sanctions on different segments of the population. 5 Sanctions have a negative effect on three of the lowest income groups by reducing their income shares between 0.3% to 0.5% points but there is a positive effect of 1.6% point increase in the income share of the population in the highest income group. A noticeable effect is that the imposition of sanctions increases the share of the income favorably towards the highest income quintile and unfavorably towards those in the lowest income quintiles. The heterogeneous effect of sanctions on income inequality can thus be said to lead to a more skewed distribution within the targeted states. Tables 3 and 4 about here There are plausible explanations as to why different segments of the population may suffer varying income loss or gain during the period of sanctions. First, the sanctioned states may become isolated and this may enable them to veil their economic and repressive policies from the international community. Second, without any international watchdog, the isolation pushes the government to be responsible and to cater to the needs of the 'selectorate' instead of the population at large. The political/economic elites may use the period of isolation to extract a substantial amount of sanction rents. Kaempfer and Lowenberg (2007a) cite the case of Slobodan Milošević of Serbia, whose regime took advantage of the isolation that was the result of sanctions to appropriate large sanctions rents by creating state-run monopolies and centralizing the distribution of goods. Third, international organizations' endeavors to reach out to the oppressed and poor in sanctioned states are sometimes 5 As indicated in Bjørnskov (2010) , since the income quintiles add up to 100, the error terms of the five equations would be correlated. In such a case, the use of seemingly unrelated regression (SUR) is more efficient. However, Wooldridge (2010) explains that the SUR estimates would not differ algebraically when the same regressors are used. Thus SUR was not undertaken as the same regressors were used in all the columns in Table 3. constrained because the political elites may see them as appendages of the sanctioning states who may engage in espionage activities. Additionally, the activities of the aid agencies to support the poor and relatives of political prisoners are fraught with rent-seeking and corruption.
6
In Table 4 , we test the third hypothesis and find that the results confirm that the use of different types of sanction instruments produce statistically significant differential impacts on income distribution.
7 Financial sanctions have a positive impact and skew the income distribution to make it more uneven. With financial sanctions, the most common instrument is the interruption of official development assistance and financial flows (Hufbauer et al. 2007) . The cut in financial flows would have a direct consequence on the poor if most target states are developing countries that rely heavily on official development assistance or personal remittances for those in the lowest income group.
Unlike financial sanctions, trade sanctions have a negative impact by reducing income inequality when they are used alone. Although trade sanctions are effective in reducing the income share of the population in the highest income segment, only import sanctions are significant in reducing income inequality. This is consistent with Cooper's (1989) argument that the impact of import sanctions would fall heavily on owners of capital in the sanctioned states (who control and benefit substantially from the exportable sector and are in the highest income groups) as the share of income in the highest quintile reduces significantly. Similarly, the import bans do not have any impact on the share of income in the lowest quintile. This shows that the overall income inequality-reducing effect may be a result of the deteriorating effect on the income share of the richest quintile.
For export sanctions, Cooper (1989) explains that this would mean a cut in investment capital from the advanced sanctioning states and the resort to the use of low-skilled labor in the production process in the sanctioned states. In terms of its effect, although the income share of the highest quintile reduces, the income share of those in the lowest income quintiles does not increase significantly and thus, low-skilled labor does not benefit. This, however, does not translate into a more even income distribution because, although the effect is negative on income inequality, it is not statistically significant. Combining trade sanctions with financial sanctions induces the most adverse effect on income distribution. Since financial sanctions involve the stop of financial flows (such as remittances or bank transfers), combining this with trade embargoes produces the most adverse effect. Although this economic cost may affect a good majority of the population, the political/economic elites may find ways to insulate themselves from the negative consequences of the sanctions. Thus, the ordinary and innocent citizens may be left to face the suffering caused by the sanctions without any social protection measures.
8 Tables 5 and 6 about here A check on the robustness of the impact of economic sanctions on income inequality was undertaken by using the lagged covariates, restricted window of control sample and GMM. We employed a restricted window of three years around the sanction periods. This is because, the imposition of sanctions might be a consequence of an environment that is considered adverse by the sender. In other words, the effect captured by the sanctions dummy might be the direct negative effect of the sanctioned government's own policies rather than the true effect of the sanctions. To minimize this potential endogeneity problem, instead of the full sample period the control sample is reduced to consider a window of three years around the sanction period where factors related to the institutional, political, and social environment are likely to be similar and hence comparable (cf. Neuenkirch and Neumeier, 2015a) . 9 The results for this are seen in column 3 of Table 5 . For the GMM method, we follow the approach of Acemoglu et al. (2013) where the maximum number of lags is set to five to restrict the number of moments. The estimations in Table 5 were done with sanctions treated as exogenous in column 1 and endogenous in column 2. The GMM coefficient for the economic sanction variable is reported with the tests of over-identification (Hansen J test) and autocorrelation showing no sign of misspecification. The results emphasized the adverse effect of sanctions on income distribution. Although the coefficients become less pronounced, they remain positive and statistically significant when we specify the sanction variable as either exogenous or endogenous.
To further check on the robustness of the results obtained, we use different sub-samples in Table 6 to account for low and high trade-opened economies, low and high labor-abundant economies, as well as autocratic and democratic countries. Countries are classified in different years as low (high) when its trade openness measure or the share of employed labor in the population is less (greater) than the 50 th percentile for all countries in each year. Columns 1 and 2 in Table 6 indicate that the impact of economic sanctions is more pronounced in low trade-exposed sanctioned states compared to high trade-exposed ones. Thus, it appears that the impact on income inequality is less severe for sanctioned states that are more integrated into the world trading system. This is possibly because more trade exposure enables an economy to source from other non-sanctioning states and circumvents some of the negative effects. In addition, the impact of sanctions is more harmful in sanctioned states with a high share of employed labor in the population. This implies that developing countries are more adversely affected than developed countries as the former are often characterized by a high labor-capital ratio compared to the latter. Lastly, from the perspective of the political regime, the effect of sanctions on income inequality is more debilitating for autocratic regimes compared to democracies as the autocratic leaders have the incentives to allocate the scare resources to their core supporters. These results on the robustness measure are useful in providing a nuance to the underlying mechanisms through which the effect of the sanctions could exacerbate income distribution.
Conclusion
The theoretical relationship expressed by the literature in relation to the impact of economic sanctions on income inequality is addressed for the first time by the empirical research in this paper. This is an important issue on two fronts. First, economic sanctions are a frequently used instrument to bring about change in the target states and there is an ongoing research interest in the different impacts on the economy. Second, time and again there has been a global call to even up an economy's income inequality, as seen in the reports of various international organizations. The established link between income inequality and economic sanctions, in particular, the adversarial effect of sanctions on income distribution, sheds light on the effects of sanctions against target economies going beyond the intended political goal and setting the target states backwards more than is intended. Even if the affected economies return to their trajectory of intended economic growth once sanctions are lifted, addressing the widened income inequality becomes an additional burden, which may slow down efforts towards recovery or result in less success.
Apart from highlighting that recovery from the economic costs of imposed sanctions has been underestimated, this paper provides strong empirical evidence that the imposition of sanctions has unintended consequences for the civilian population and may affect the ordinary people more than the sanctioned country's leaders. Thus, senders need to be made aware of their actions having an impact that is unintended or unfairly harmful. The target states, on the other hand, should be cautioned about ignoring the effects on income distribution that are a result of the imposition of sanctions, should they take too long to comply with the demands of the sanctioning states. Our empirical results suggest that not only does the imposition of sanctions skew income distribution in an uneven manner but that the effects of various types of instruments employed by the sanctioning states have varying consequences for the target states. While we find evidence that financial sanctions and a combination of financial and trade sanctions produce the greatest harm in widening income inequality, using trade sanctions (especially import bans) alone and not in combination with other sanction types can significantly reduce the income share of the population in the richest quintile of the target states. Lastly, our results also show that the impact of sanctions is more severe on income equality when sanctions span a longer duration.
In light of these results, future research identifying the channels through which the imposition of sanctions could affect the civilian population adversely would be important; this could help to devise mechanisms to avoid or minimize the unintended consequences. Based on the results of the adverse impact of financial sanctions on income inequality, further research looking at the differential impact (if any) of various types of financial sanctions related to financial aid, capital flows, bank lending, access to SWIFT, etc. would produce a better understanding. The lack of data on the type of financial sanctions imposed has prevented the examination of this issue. It thus remains to be seen if different financial instruments will affect different segments of the society in a myriad of diverse ways. Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. In column (3) we restrict the control sample to a three year window before and after the imposition of the sanctions. All controls, time and fixed effects are included. 
